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DISK PARTITIONING TO CREATE A 
USABLE, LOWER CAPACITY DISK 

CARTRIDGE 

FIELD OF THE INVENTION 

The present invention relates to a data Storage cartridge. 
More particularly, the present invention relates to partition 
ing non-addressable Storage areas on a data Storage medium 
for use in a lower capacity data Storage cartridge that is 
compatible with a higher capacity disk drive. 

BACKGROUND OF THE INVENTION 

Computers process various types of data; Such data may 
be in the form of a text file, an audio file, a video file or the 
like. Regardless of the form, data must be Stored on a data 
Storage device, Such as, for example, a data Storage cartridge 
or disk, for the computer to acceSS and Subsequently proceSS 
the Stored data. Typically, data Storage devices have an 
asSociated Storage medium disposed therein that allows a 
computer to Save and recall data using a disk drive. 

Magnetic Storage media have proven to be excellent data 
Storage media because they are relatively inexpensive and 
have the ability to Store large amounts of data. In order to 
manufacture a Suitable data Storage cartridge having a 
magnetic Storage medium, the medium must have Sufficient 
Storage capacity. Generally, the Storage capacity of a par 
ticular medium varies according to the number of physical 
defects or other blemishes that occur on the Surface of the 
medium. Typically, a disk manufacturer will analyze a 
magnetic medium to determine whether that particular 
medium has sufficient capacity to be incorporated into a data 
Storage cartridge. If the analysis shows the medium has a 
capacity above a predetermined capacity (for example, 100 
MB), the medium may be used in a data storage cartridge. 
If the analysis shows that the capacity for that particular 
medium is below a certain predetermined capacity, the 
medium is not manufactured into a data Storage cartridge 
and is typically discarded. 

Unfortunately, if a large quantity of media do not have the 
requisite Storage capacity and are discarded, costs increase 
for the manufacturer. Therefore, a need exists for methods 
and apparatuses that incorporate these lower capacity Stor 
age media in a data Storage cartridges that can be read by a 
data Storage device that is conventionally used to read/write 
to higher capacity data Storage cartridges, thereby reducing 
manufacturing costs and other associated expenses. 

SUMMARY OF THE INVENTION 

The present invention Satisfies the aforementioned need 
by providing apparatuses and methods for formatting a data 
Storage device Such as a data Storage cartridge with magnetic 
Storage medium therein to have a lower or reduced addres 
Sable capacity. Therefore, a magnetic medium that would 
otherwise be unsuitable for use in a disk drive because of an 
overabundance of non-addressable or otherwise unusable 
portions residing thereon, can be formatted for use in the 
disk drive, at a lower or reduced Storage capacity. 
An embodiment of the present invention is directed to a 

method of formatting a data Storage cartridge having a data 
Storage medium including a plurality of Storage portions. 
The method comprises identifying a first quantity of the 
Storage portions and labeling the first quantity of Storage 
portions as non-addressable Storage portions Such that the 
non-addressable Storage portions cannot be accessed by a 
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user. Preferably, included in the first quantity of Storage 
portions are portions of the medium that would otherwise be 
addressable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features of the present invention are further appar 
ent from the following detailed description of the present 
invention taken in conjunction with the accompanying 
drawings, of which: 

FIG. 1 is a perspective view of an exemplary data Storage 
cartridge having a data Storage medium therein in accor 
dance with the present invention; 

FIG. 2 is a top view of an exemplary data Storage medium 
of FIG. 1; and 

FIG. 3 is a flowchart illustrating an exemplary method of 
formatting a data Storage medium in accordance with 
present invention. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

The present invention is directed methods and apparatuses 
for identifying a quantity of Storage portions on the magnetic 
disk that are non-addressable (e.g. physically defective) and 
Subsequently, labeling or otherwise flagging a quantity of 
addressable portions of the medium to non-addressable 
status such that the total of number of addressable portions 
is reduced to a predetermined amount. One advantage of the 
present invention is that it allows a manufacturer of mag 
netic disk cartridges to lower inventory costs by not having 
to discard magnetic media having an overabundance of 
non-addressable Storage portions thereon. 

For example, a magnetic Storage medium may have a 
maximum of 120 MB of storage portions available thereon, 
but, due to physical defects, 30 MB are non-addressable and 
therefore not accessible to a user. Therefore, only 90 MB of 
Storage Space remains on the medium. Consequently, a 
manufacturer of 100 MB disks will be unable to use this 
medium in manufacturing 100 MB disks. However, the 
manufacturer may desire to market lower quantity disks, 
such as 75 MB disks. Accordingly, in accordance with the 
present invention, 15 MB of the 90 MB of addressable 
portions are partitioned or otherwise flagged as non 
addressable portions, thereby leaving 75 MB of addressable 
portions. The manufacturer could then produce, from a 
previously unusable medium, a data Storage cartridge having 
a capacity of 75 MB. This method allows a manufacturer to 
Sell otherwise discardable magnetic media having a wide 
variety of Storage capacities (e.g. due to physical defects) 
into disk cartridges having a uniform Storage capacity. 

Referring now to the figures, FIG. 1 shows a perspective 
View of a data Storage cartridge 10 in accordance with the 
present invention. FIG. 1 shows a data Storage cartridge 10 
having an outer housing 12 and a circular shaped data 
Storage medium 14 (e.g. a magnetic Storage medium) con 
tained therein affixed to a hub 16 rotatably mounted in the 
housing 12. An opening at the bottom of the housing 12 
provides access to the disk data Storage hub and a head 
acceSS opening in the front peripheral edge 18 of the housing 
12 provides access for the read/write heads of a disk drive 
(not shown) to access the storage medium 14. 

FIG. 2 shows a top view of a magnetic data Storage 
medium in accordance with the present invention, Such as, 
for example, the data storage medium 14 of FIG. 1. The 
magnetic medium is of a round or disk-like shape and may 
be one of Several different types. For example, the present 
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invention may be employed with a magnetic medium for a 
ZIPTM data storage cartridge or JAZTM data storage 
cartridge, both of which are manufactured by IOMEGA 
corporation, the assignee of the present invention. 

In order for a disk drive system to read from and write to 
and the medium, the medium must be formatted. The 
formatting process partitions the Surface of the medium into 
a number of concentric tracks 210. Furthermore, the for 
matting process also partitions each track into a fixed 
number of sectors 215. Preferably, the sectors 215 comprise 
a data field 215b having 512 bytes; however, in other 
embodiments, the data field 215b may have a different 
number of bytes. The sectors 215 also comprise an ID field 
215a containing an address that is used to identify the Sector 
and distinguish it from the other sectors. A JAZTM disk, for 
example, may have 60 Sectors per track or about one new 
Sector every six degrees. 

After partitioning the medium, each Sector is analyzed to 
determine whether that Sector is physically capable of hold 
ing data, i.e. addressable, or not physically capable of 
holding data, i.e. non-addressable. An addressable partition 
on the medium is one in good physical condition Such that 
a unique address may be assigned to the partition and 
therefore accessible to the user. A non-addressable partition 
is one that, for example, is physically defective Such that the 
partition is not capable of Storing data and, therefore, not 
accessible to the user. 

The addressable and non-addressable partitions are then 
flagged and located during the formatting process So the 
read/write mechanism only Stores data in the partitions 
capable of Storing data. After flagging the Sectors, the 
formatting proceSS may then write Such flagging information 
on the medium to indicate to the reading/writing mechanism 
which sectors 215 and/or tracks 210 are addressable and 
non-addressable. Desirably, this information is Stored on a 
Z-track on the medium. As shown in FIG. 2, the Z-track may 
be the outermost track 230a or innermost track 230b or both 
and may be on each side of the medium (not shown). 
The medium may also include two guard band tracks 

220a and 220b, located at the innermost and outermost 
tracks. The guard tracks 220a and 220b protect the read/ 
write mechanism from damage due to travelling too far in or 
too far out during the reading/writing process. 

FIG. 3 is a flowchart illustrating an exemplary method of 
formatting a disk in accordance with the present invention. 
First, a data Storage medium is analyzed and a first quantity 
of Storage portions are identified and labeled as non 
addressable portions at step 300. 

For example, in accordance with the present invention, a 
magnetic disk may be analyzed and found to have maximum 
storage capacity of 120 MB thereon. Subsequently, a first 
quantity of Storage portions, for example, 30 MB is identi 
fied as non-addressable (e.g. physically defective) and there 
fore not accessible to a user. Therefore, only 90 MB of 
Storage Space remains on the medium. Then, for example, a 
Second quantity of Storage portions (e.g. 15 MB) that are 
addressable are labeled as non-addressable portions, thereby 
leaving 75 MB of addressable portions on the medium. It 
should be appreciated that the manufacturer may vary the 
Second quantity of Storage portions Such that the final 
number of addressable portions (and thus the Storage capac 
ity of the medium and the finished Storage product) may also 
vary. 

In one embodiment of the present invention, if, at Step 
310, the first quantity of unaddressable Storage portions is 
greater than a predetermined percentage of the maximum 
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capacity, then the data Storage medium is discarded at Step 
320. For example, if, after initially analyzing the medium, it 
is determined that 55% of the available storage portions are 
defective or non-addressable and the predetermined percent 
age is 50%, then, since 55% is greater than 50%, the medium 
is discarded. The predetermined percentage is preferably 
programmed and can be changed by a user or manufacturer. 
More particularly with respect to step 300, preferably, all 

physically defective or non-addressable portions are identi 
fied as the first quantity of Storage portions. Then, at Step 315 
(if the first quantity is not greater than the predetermined 
percentage at Step 310), in addition to the non-addressable 
portions, a Second quantity of addressable portions are also 
identified and labeled as non-addressable portions Such that 
a predetermined number of addressable portions remain on 
the medium. 

Preferably, labeling either the Storage portions as non 
addressable is accomplished by Setting at least one flag 
asSociated with a starting track and an ending track of each 
of the labeled Storage portions. 

If the medium is not to be discarded, at step 330, infor 
mation is Stored on the data Storage medium indicative of the 
non-addressable Storage portions. In one embodiment, Stor 
ing information comprises writing the information on the 
Z-track of the medium. In one embodiment of the present 
invention, the Z-track is located on the innermost and 
outermost tracks of the medium. In this manner, a conven 
tional disk drive can access the data Storage medium's 
addressable Storage portions. 

Therefore, using the method described above in accor 
dance with the present invention, a manufacturer may manu 
facture a magnetic media, otherwise discardable, into a data 
Storage cartridge having a lower Storage capacity. Such data 
Storage cartridge comprises a data Storage medium and a 
housing. The data Storage medium has a plurality of Storage 
portions thereon with one portion identified as addressable 
portions and a Second portion identified as non-addressable 
portions. The Second portion comprises at least one addres 
Sable portion designated as a non-addressable Storage por 
tion. 
The disk, as formatted in accordance with the present 

invention, has, for example, a capacity of 75 MB and can be 
used in a conventional disk drive that typically reads 100 
MB disks. In this manner, the disk drive reads the disk 
formatted in accordance with the present invention as being 
100 MB, but the disk drive may only have access to the 75 
MB of addressable Storage portions. It is appreciated that the 
present invention may be used to format optical disks and 
other non-magnetic disks and cartridgeless Storage devices 
without departing from the Scope of the present invention. 
AS the foregoing illustrates, the present invention is 

directed to methods and apparatuses for formatting a data 
Storage cartridge having a data Storage medium including a 
plurality of Storage portions thereon. It is understood that 
changes may be made to the embodiments described above 
without departing from the broad inventive concepts thereof. 
For example, the resulting uniform Storage capacity may 
vary. Accordingly, the present invention is not limited to the 
particular embodiments disclosed, but is intended to cover 
all modifications that are within the Scope of the invention, 
as defined by the appended claims. 
What is claimed is: 
1. A method of formatting a data Storage cartridge having 

a data Storage medium including a plurality of Storage 
portions, comprising: 

identifying a first quantity of the Storage portions and a 
Second quantity of Storage portions, the first quantity of 
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Storage portions being addressable and the Second 
quantity of Storage portions including at least one 
non-addressable Storage portion and at least one 
addressable Storage portion; and 

labeling the Second quantity of Storage portions as non 
accessible. 

2. The method of claim 1, wherein labeling the second 
quantity of Storage portions as non-accessible prevents a 
disk drive from accessing the Second quantity of Storage 
portions. 

3. The method of claim 1, further comprising Storing 
information on the data Storage medium indicative of the 
first and Second quantity of Storage portions. 

4. The method of claim 3, wherein storing information 
comprises writing information on a Z-track. 

5. The method of claim 1, further comprising determining 
the capacity of the data Storage medium, and if the Second 
quantity of Storage portions is greater than a predetermined 
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percentage of the capacity, appropriately identifying the data 
Storage medium. 

6. The method of claim 5, wherein if the second quantity 
of Storage portions is greater than the predetermined per 
centage of the capacity, further comprising discarding the 
data Storage medium. 

7. The method of claim 1, wherein identifying the second 
quantity of the Storage portions comprises identifying physi 
cal defects on the data Storage medium. 

8. The method of claim 1, wherein labeling the second 
quantity of Storage portions as non-accessible comprises 
Setting at least one flag associated with a starting Sector and 
an ending Sector of the Second quantity of Storage portions. 

9. The method of claim 1, further comprising determining 
the capacity of the data Storage medium, based on a capacity 
of the first quantity of Storage portions. 
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